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DEAD BOLT LOCK SYSTEM HAVING MULTIPLE SECURITY FEATURES 

This is a continuation-in-part of U.S. Application Serial No. 
09/661,689 filed September 14, 2000 (now pending) which is a 
continuation of U.S. Application Serial No. 09/090,626, filed June 4, 1998 
(now abandoned) which is a continuation-in-part of U.S. Application Serial 
No. 08/797,438, filed February 10, 1997 (now abandoned). The disclosure 
of these parent applications are incorporated by reference herein. 

Field of the Invention 

The present invention is directed generally to dead bolt locks 
and, more particularly, to dead bolt locks used on doors for accessing 
secure areas. 

Background of the Invention 

The use of dead bolts for security purposes is widespread. 
One example of a high security dead bolt lock is shown in U.S. Patent No. 
5,257,51 9 to Miller, the disclosure of which is incorporated herein by 
reference. Another example of these types of dead bolt mechanisms is 



shown in U.S. Patent No. 4,601,504 to Wolfe, the disclosure of this patent 
also incorporated by reference herein. These dead bolt locks are combined 
with a safe lock for security purposes. The lock bolt of the safe lock 
provides the motive force to extend and retract the dead bolt of the dead 
bolt lock during operation. When using a combination type lock, a correct 
combination will permit retraction of the lock bolt. One drawback of such 
devices is that safe lock bolts and actuating mechanisms may not be well 
suited for long term use in this manner. In other words, they may not be 
designed to exert the necessary pushing or pulling force during extension 
and retraction of the dead bolt. 

A dead bolt hold back feature has also been provided which 
retains the dead bolt in a retracted state. The dead bolt automatically 
extends as the door closes and a trigger member contacts the door strike. 
The extended dead bolt may be retracted from the inside of the secured 
area by rotation of a dead bolt knob. The aforementioned patents also 
disclose a life safety feature which retains the dead bolt in a retracted 
position so that a person inside a secured area can close the door without 
having the dead bolt extend. This feature enables quick exit from the 
secured area, however, it is not usually desirable to leave the door unlocked 
in this manner. On the other hand, when the life safety feature is not 
enabled, the above-mentioned dead bolt knobs do not provide a particularly 
easy manner of escape for individuals with various disabilities. 

Often times, dead bolt locks on doors are combined with a 
second electric lock. The second lock often takes the form of an electronic 



access control linked to an electric door strike or lock associated with the 
door knob. Unlocking information provided to the access control actuates 
the door strike and, upon the additional retraction of any dead bolt, allows 
the door to be opened- It will be appreciated that this combination of a 
5 dead bolt lock and a doorknob lock makes it difficult to exit the secured 
area. A person leaving the secured area must use two hands to turn the 
doorknob and the dead bolt retraction knob simultaneously to open the 
door. Again, disabled individuals may have problems when trying to exit 
through such a door, particularly in the event of an emergency. 
10 In view of these and other problems in this area of the lock 

industry, a need has developed to provide an improved dead bolt lock 
system. 



Summary of the Invention 

In one general aspect, therefore, the present invention provides 
1 5 a dead bolt lock system for use on a door, for example, for accessing a 

secure area. The dead bolt lock system includes at least one security lock 
or access control having a movable lock member and requiring the input of 
correct unlocking information to change the lock from a locked to an 
unlocked condition. When the security lock is in an unlocked condition, a 
20 dead bolt element may be withdrawn and the door opened, for example, 
simply by turning a door handle on the outside of the door. In the first 
general aspect of this invention, a test member is provided in the dead bolt 
lock system, and is operatively connected to the security lock to test 
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whether the security lock is in the locked or unlocked condition. If the 
security lock is unlocked, the test member can move into a space previously 
occupied by the movable lock member. The test member is also operatively 
connected to the dead bolt element such that movement of the test 
5 member in the described manner allows retraction of the dead bolt element. 
If the security lock is in a locked condition, then the test member is 
prevented from moving through the space occupied by the lock member and 
either the test member or other structure operatively associated with the 
test member prevents retraction of the dead bolt element. Preferably, this 

10 testing occurs each time the user attempts to turn the door handle. 

The dead bolt lock system may be operatively coupled to more 
than one security lock. As an illustrative example, one security lock may be 
used as a primary or high security lock and one or more additional security 
locks may be used as secondary high or lower security locks. In each case, 

15 a locked or unlocked condition of the security lock is tested by the dead 

bolt lock system and, if each security lock operating in the system is found 
to be in an unlocked condition, the dead bolt system may be operated by 
the door handle to withdraw the dead bolt and open the door. The security 
locks may specifically include lock bolts, such as linearly extendable bolts or 

20 swing bolts, and may comprise mechanical, electrical or electro-mechanical 
locks. For example, in the case of locks having linearly extendable bolts, 
the lock bolt will block the test member when extended and will not block 
the test member when retracted. In the case of swing bolts, the swing bolt 
will block the test member when in a locked condition, but may be forced 
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into a retracted position by the test member when in an unlocked condition. 
Other types of security locks and lock bolts are also within the scope of this 
invention. A torque override clutch is preferably connected to the door 
handle to prevent transmission of excessive force to the internal 
5 components of the dead bolt lock system when the system is locked and 
the door handle is being rotated with excessive torque. 

Stated generally, the dead bolt lock can provide different levels 
of security and monitoring capability. By providing at least one primary lock 
and one secondary lock, the dead bolt lock system can have at least two 

10 levels of control or security. The primary lock in combination with the 

secondary lock may be used for nighttime control and the secondary lock 
may be used alone for daytime control. That is, the primary lock or high 
security lock can remain unlocked during the day and entry into the secured 
area can be controlled by the operation of one or more high or lower 

1 5 security lock devices. Another type of security lock device which may be 
optionally incorporated into the system is referred to herein as an access 
control device. This device includes an electrically actuated movable lock 
member which normally blocks movement of a test member similarly 
associated with retraction of the dead bolt element. If the movable lock 

20 member is actuated through the input of proper unlocking information, then 
the test member will be able to move through the space previously 
occupied by the movable lock member. Due to the movement of the test 
member in this manner, the dead bolt element will retract, for example, as 
the operator turns the door handle. Preferably, the access control device 
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comprises a solenoid having an electrically actuated movable member, such 
as a reciprocating piston element. This device may be controlled, for 
example, simply by one or more push button switches or by higher security 
controls like card readers, retinal scanners, voice identifiers or fingerprint 
identifiers. 

An escape lever is also provided on the interior side of the lock 
system and may be operated by either pushing or pulling on the lever. This 
actuating movement is preferably a pushing movement toward the door or a 
pulling movement away from the door, but may also be a sideward or up 
and down pushing or pulling movement. This overrides all locking 
mechanisms associated with the system, except for a relock feature to be 
discussed below, to allow quick escape from the secure area. The lever is 
configured to be easily operated by persons having various disabilities. 

Preferably, the inventive dead bolt lock also includes one or 
more blocking elements positioned to receive a force applied to an end face 
of the dead bolt, usually during an unauthorized entry attempt. This 
prevents damage to the dead bolt lock system components. The blocking 
element may be automatically disengaged when the dead bolt is retracted 
during normal operation. 

The preferred dead bolt lock system also includes a unique 
dead bolt hold back feature employing a pivoting member disposed between 
a spring biased trigger member and the dead bolt element. For purposes of 
carrying out this feature, the dead bolt element is normally spring biased in 
an extended position. The pivoting member cooperates with the dead bolt 



element to maintain the dead bolt element in a retracted position when the 
door is open. The trigger automatically actuates to allow the dead bolt 
element to extend upon contact with a door strike or the like. 

As another feature of this invention, a night latch or lock down 
5 feature is provided and prevents operation of the dead bolt lock system 

regardless of whether the security locks are inputted with correct unlocking 
information. Even when the night latch feature is enabled, however, the 
escape lever may be operated to allow a person to leave the secure area. 

As another optional feature, the dead bolt lock system may 
10 also include a lock override mechanism. This mechanism allows each of the 
security locks, access controls and lock down feature to be overridden from 
the outside of the door through the use of an appropriate key. This key 
may be inserted and rotated to withdraw the dead bolt without the 
necessity of inputting the correct unlocking information into the security 
1 5 locks and/or access control. 

The dead bolt lock system also includes one or more interior 
housing covers referred to in the industry generally as locked-on-by- 
combination covers, but operating in a unique manner in the present 
invention. The covers are removable only when the dead bolt is retracted 
20 through normal operation and the outside door handle is in a rotated 

position. This helps prevent unauthorized access to the interior of the lock 
system. 

Also in connection with the housing covers, relock 
mechanisms may be provided to ensure that the dead bolt lock system 
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cannot be operated after removal of the housing covers. Specifically, if the 
housing covers are removed, the relock mechanism automatically shifts into 
a position that prevents operation of the dead bolt retracting structure. This 
provides an additional level of security against unauthorized access through 
the dead bolt lock system of this invention. 

Electrical sensing devices, such as microswitches, can be 
provided to sense, monitor, audit or even control various lock operations. 
The most basic of these may be to indicate on a control panel, for example, 
whether the dead lock bolt is in a retracted or extended position. Similarly, 
indicator switches can be provided to detect whether the other lock bolts 
combined with the dead bolt are in retracted or extended positions. It is 
also contemplated that the indicator switches can be wired in series, for 
example, to provide one overall indication of a locked or unlocked condition. 

An impact resistance feature is also provided to prevent the 
dead bolt from retracting by inertial movement of the escape lever when the 
lock system experiences a sudden outside force or impact. 

The various features, assemblies and systems described above 
can be used in combination with each other or separately depending on the 
particular application of the dead bolt lock system. In addition, various 
mechanical or electrical component designs and configurations could be 
used within the spirit and scope of the inventive concepts. 

The inventive dead bolt lock provides significant advantages 
over prior dead bolt locks. First, a dead bolt lock system of this invention 
can accept any conventional safe lock, e.g., a combination lock, mechanical 



lock or electro-mechanical lock, manufactured to a standard specification or, 
in other words, with a standard footprint. More specifically, one or more 
housings of the dead bolt lock system accept locks having a standard 
footprint, as is often required by government specifications. Moreover, the 
dead bolt lock system functions with a variety of security lock devices, 
including those using standard lock bolts which extend and retract linearly 
from the lock casing or locks using swing type bolts which pivot from the 
lock casing, for example, with a spring bias. In any case, however, the lock 
member or bolt does not apply or receive significant pushing or pulling force 
during operation of the dead bolt lock system. Because housing or support 
structure may be situated adjacent the lock member or bolt, and because of 
the torque override clutch, the system prevents significant side loads on the 
lock members or bolts. Security lock bolts generally are subjected to only 
side loads, either from the lock bolt testers as described above or from an 
unauthorized entry attempt. As another advantage of the invention, the 
security locks and access controls may be eliminated and the system will 
still function as a dead bolt passage set. In this type of use, for example, 
the lock down feature may still be a functional part of the system. 

Many additional advantages and features of the invention will 
become more apparent upon review of the following detailed description 
taken in conjunction with the accompanying drawings. 



Bri f Descripti n of the Drawings 

Fig. 1 is a perspective view of one preferred embodiment of 
the invention showing the dead bolt lock system components from the 
outside of a door; 

5 Fig. 2 is a perspective view of the lock system shown in Fig. 

1 , but showing the components as viewed from the inside of the door; 

Fig. 3A, consisting of Figs. 3A-1 and 3A-2, is an assembly 
view showing internal components of the housings with the dead bolt in an 
extended or actuated condition; 
10 Fig. 3B, consisting of Figs. 3B-1 and 3B-2, is an assembly 

view similar to Fig. 3A, but showing the dead bolt lock in a retracted 
condition; 

Fig. 4A is a cross sectional view taken generally along line 4A- 
4A of Fig. 3A; 

1 5 Fig. 4B is a cross sectional view generally taken along line 4B- 

4B of Fig. 3B; 

Fig. 4C is a cross sectional view similar to Figs. 4A and 4B 
showing operation of the torque override clutch mechanism; 

Fig. 5 is a disassemble perspective view showing various 
20 portions of the dead bolt system; 

Fig. 6 is an enlarged perspective view, partially exploded and 
fragmented, to show certain components in the dead bolt lock housing; 

Fig. 7 is an enlarged perspective view of an optional access 
control portion of the system; 
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Fig. 8 is a cross sectional view taken along line 8-8 of Fig. 7; 

Fig. 9 A is an elevated plan view, partially fragmented to show 
the internal components of an optional access control device; 

Fig. 9B is a view similar to Fig. 9A but showing the access 
control device in an actuated condition; 

Fig. 10 is an exploded perspective view of the door operating 
lever or handle and the gear train and clutch mechanism used to connect 
the handle to the dead bolt lock system; 

Fig. 1 1 is a view generally taken along line 11-11 of Fig. 10, 
but showing the interaction between a spring and gear used to maintain the 
door handle in a predetermined position; 

Fig. 1 2 is a diagrammatic view of the operation of the escape 
lever mechanism associated with the lock system; 

Fig. 13 is an exploded perspective view of the dead bolt lock 
housing and components; 

Fig. 14 is a cross sectional view similar to Figs. 4A and 4B, 
but showing operation of the night latch or lock down feature of the 
invention; 

Fig. 15 is a fragmented cross sectional view showing more 
particular elements associated with the lock down or night latch feature and 
taken generally along line 15-15 of Fig. 14; 

Fig. 16 is a fragmented cross sectional view of a portion of 
Fig. 4A showing a lock override portion of the dead bolt lock system; 



Fig. 17 is a cross sectional view similar to Fig. 16 but showing 
the lock override system in an actuated condition to retract the dead bolt; 

Fig. 18 is a cross sectional view taken along lines 18-18 of 

Fig. 3A; 

5 Fig. 19 is an enlarged, fragmented view of the lock housing 

including a lid relock feature in a normal position with the lid in place; 

Fig. 20 is a view similar to Fig. 18, but showing the relock 
engaged when the cover of the housing is removed; 

Fig. 21 is a cross sectional view taken along line 21-21 of Fig. 

10 20; 

Fig. 22 is a cross sectional view taken generally along line 22- 
22 of Fig. 3A; 

Fig. 23 A is a perspective view, in cross section, of the internal 
area of the lock generally shown in Fig. 14 as well, but illustrating an 
1 5 alternative embodiment which includes an inertia operated impact resistance 
feature; and 

Fig. 23B is an enlarged view similar to Fig. 23A, but illustrating 
pivoting actuation of the inertia bar associated with the impact resistant 
feature. 



20 Detailed Description of the Preferred Embodiments 
General Organization and Operation 

Referring generally to Figs. 1 and 2, a dead bolt lock system 
1 0 constructed in accordance with one preferred embodiment of the 
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invention is shown attached to a door 12. Lock system 10 includes a 
primary lock 14, which may be a high security electro-mechanical lock, and 
a secondary lock 1 6, which may be high security or a lower security electric 
combination lock. A door handle or lever 18 disposed on the outside of 
5 door 1 2 is shown connected just below secondary lock 1 6. An optional 

access control 20 and an optional override 22 are further shown as possible 
accessories to lock system 10. Once locks 14 and 16 have been unlocked 
by a user, and access control 20 has been successfully actuated by the 
user, the door handle 18 may be rotated up or down to withdraw a dead 

1 0 bolt 24, in a manner to be described, to gain access to a secure area behind 
door 12. It will be appreciated that access control 20 may also be 
considered a "lock" for purposes of this dead bolt system, in that it has a 
similar function to locks 14 and 16, as will be described. Override 22 is 
used, for example, to bypass both locks 14 and 16, and access control 20 

1 5 to withdraw dead bolt 24. Override 22 also preferably bypasses the lock 
down feature, to be described below, in a manner allowing dead bolt 24 to 
be withdrawn. Dead bolt 24 is shown to be extendable and retractable 
within a bail 26 and bail 26 is adapted to receive a strike plate, as will be 
described below. As shown in Figs. 3A and 4A, dead bolt 24 extends into 

20 a recess or hole 26a contained in a wall of bail 26 to prevent access to the 
end of bolt 24 during a forced entry attempt. As also shown in Figs. 1 and 
2, a trigger mechanism 28 is provided adjacent dead bolt 24 and assists in 
maintaining dead bolt 24 in a retracted position when system 1 0 is 
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unlocked, and automatically extends dead bolt 24 when door 1 2 is shut, as 
described below. 

Referring more specifically to Fig. 2, a pair of housings 30, 32 
enclose components of locks 14, 16 and internal mechanical and electrical 
5 components of access control 20. Housings 30, 32 further contain 

actuating structure for dead bolt 24, as well as various other features to be 
described. It will be appreciated that housings 30, 32 may instead be 
combined into a single housing or other lock support structure. Lock 14 is 
specifically shown as a combination lock, such as disclosed in U.S. Patent 

10 No. 5,064,923, using a dial 36 and an LCD display 38 for displaying 

combination numerals (Fig. 1). Secondary lock 16 is specifically shown as 
a combination lock featuring a number pad 40 for inputting a lock 
combination. It will be appreciated that many different types of locks may 
be substituted for locks 14 and 16. Moreover, although essentially three 

1 5 security locks are shown in the form of locks 1 4 and 1 6 and access control 
20, access control 20 and lock 14 may be eliminated in various applications 
and any desired and suitable security lock may be used alone in the general 
manner described herein. 

Referring more specifically to Fig. 2, housing 30 includes a 

20 cover 42 fastened thereto by fasteners 44 and housing 32 includes a cover 
46 fastened thereto by fasteners 48. Although described more specifically 
below, Fig. 2 also illustrates a night latch or lock down assembly 54 
connected to a cap 55 mounted in housing 30. Although other actuating 
mechanisms may be used, night latch or lock down assembly 54 is 
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preferably operated by a key inserted within a slot 56a in a rotatable 
cylinder 56 (Fig. 13). As will be described in detail below, this night latch 
or lock down assembly allows lock system 10 to be effectively shut down 
to prevent entry into the secure area. This is regardless of whether proper 
5 combinations or other unlocking information are input into locks 14, 16 and 
access control device 20. However, override 22 may still function when 
the night latch or lock down feature has been enabled. The lock down 
feature is useful when several doors 1 2 using lock system 1 0 are provided 
to access the same secure area. At night, it is useful to lock down all but 

10 one lock system 10 for providing more limited access to the secure area. 

As also shown in Figs. 2 and 1 3, a pivoting member 58 is 
connected to cap 55 adjacent key cylinder 56 for providing an indication of 
when the night latch or lock down feature is enabled. A tab 60 is mounted 
for rotation with key cylinder 56 and normally maintains pivoting member 

1 5 58 out of alignment with a slot 62 in cover 42. Thus, for example, a plate 
behind pivoting member 58 may be colored green to indicate that the night 
latch or lock down feature is not enabled. However, when the key cylinder 
56 is rotated 180° with tab element 60 oriented upward, pivoting member 
58 will fall into alignment with slot 62. Pivoting member 58 may be 

20 colored red, for example, to indicate to the user that the night latch feature 
has been enabled. 

A general understanding of the main components used to 
extend and retract dead bolt 24 may be gained from a review of Figs. 3A-B 
and 4A-B. Figs. 3A and 4A respectively show dead bolt 24 in an extended 
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position, while Figs. 3B and 4B respectively show dead bolt 24 in a 
retracted position. Referring first to Fig. 4A, a dead bolt actuating member 
70 is operatively coupled to dead bolt 24 to facilitate the extension and 
retraction thereof (see Fig. 5). Member 70 includes oppositely extending 
5 arms 72, 74 and includes a forward end 76 contained for sliding movement 
within a slot 78 in dead bolt 24. At the opposite end of actuating member 
70, a pair of oppositely extending pins 80, 82 are retained for limited sliding 
movement within respective recesses 84, 86, as best shown in Fig. 5. 
Another pin 88 extends lengthwise along actuating member 70 and is 

10 rigidly connected to arm 72. This pin retains a spring 90 which bears 

against arm 72 at one end and against a stationary support or stop 92 in 
housing 30 at the opposite end. 

Now referring to Fig. 3B and Fig. 6, a pair of pawls 100, 102 
are connected to dead bolt 24 by pivots 104, 106. Arm 74 of actuating 

1 5 member 70 engages these pawls to facilitate a blocking feature of the 
preferred embodiment. Specifically, arm 74 includes a cam surface or 
beveled edge 108 in engagement with respective cam surfaces or edges 
110, 1 12 on pawls 100, 102. Pawls 100, 102 have hook-shaped ends 
with retaining surfaces 114, 116. Surfaces 114, 116 also act as cam 

20 surfaces and engage stationary posts 117, 118 connected with housing 30 
when dead bolt 24 is in the extended position, as shown in Figs. 3A and 6. 
In this manner, any end pressure applied to dead bolt 24, as in an 
attempted forced entry, is received by stationary posts 117, 1 1 8 as 
opposed to the other inner working components of lock system 10. 
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Referring now specifically to Figs. 3A-B and 4A-B, a draw bar 
1 20 is operatively coupled between dead bolt actuating member 70 and 
door handle 18 (Fig. 1). A spring 122 is provided to normally bias draw bar 
120 toward dead bolt 24 and, therefore, normally bias dead bolt 24 into an 
5 extended position if other system components allow, as will be discussed 
herein. Spring 122 is contained within a slot 124 in draw bar 120 and 
against a stop surface or post 1 26 connected with housing 30. A shaft 
128 operatively coupled for rotation with door handle 18 (Fig. 1), in a 
manner to be described, is connected to a cam 1 30. Thus, when shaft 1 28 

10 rotates in either direction, cam 130 engages either surface 132 or surface 
1 34 of draw bar 1 20 to move or retract draw bar 1 20 to the left as viewed 
in Figs. 3A and 3B, if other components of system 10 allow such 
movement. Draw bar 1 20 is connected to dead bolt actuating member 70 
through the receipt of arm 72 within a slot 136, as best shown in Figs. 4A 

1 5 and 4B. Specifically, when draw bar 1 20 is moved to the left as viewed in 
Figs. 4A and 4B, an end 136a of slot 136 will pull against arm 72 and 
thereby draw dead bolt actuating member 70 to the left as pins 80, 82 
engage the left ends of recesses 84, 86 within dead bolt 24. 

As will be discussed herein, several conditions must be met in 

20 the preferred embodiment for the above described retraction of dead bolt 24 
to take place. Assuming for now that the optional access control 20 is not 
a part of lock system 10, the main conditions for retracting dead bolt 24 
with door handle 1 8 in the general manner described above are that locks 
14 and 16 must be in unlocked conditions. Referring to Fig. 3A, draw bar 
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1 20 is provided with a slot 1 38 which receives a pin 1 40 connected with a 
test member specifically in the form of a lever 142. Although the preferred 
test members are referred to herein as levers, it will be appreciated that the 
test members may take various forms within the spirit and scope of the 
5 invention. Various test members may be substituted for the mechanical 
levers disclosed herein, including both mechanical and electrical 
components. In the latter regard, it will be appreciated from the description 
to follow that the test levers may be substituted with sensors or switches 
disposed adjacent a lock which then react appropriately to the lock 

10 condition to allow or prevent retraction of the dead bolt structure. 

Still referring to Fig. Figs. 3A and 3B, slot 138 includes a 
horizontal portion 138a and an angled portion 138b. Test lever 142 
includes an angled or flange portion 142a at an upper end thereof. This 
flange portion 142a rests on top of a lock bolt 144 of lock 16, i.e., when 

1 5 lock 1 6 is in a locked condition. It will be appreciated that lock 1 6 includes 
a casing 146 which may have a standard footprint or size such that the 
extended lock bolt 144 will always occupy the same space in accordance 
with the particular footprint. It will further be appreciated that draw bar 
1 20 will not be capable of moving to the left, as viewed in Fig. 3A, to 

20 retract dead bolt 24 if lock bolt 144 is in an extended and locked condition. 
This is because pin 140 connected with test lever 142 will bear against 
angled slot portion 138b and, although test lever 142 will attempt to mov 
downwardly, it will be stopped by lock bolt 144. If, on the other hand, lock 
bolt 1 44 is either retracted due to an unlocked condition or able to be 
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pushed into casing 146 due to an unlocked condition, test lever 142 and 
pin 1 40 will move downward when draw bar 1 20 is moved to the left to 
retract dead bolt 24. To continue the leftward movement or retraction of 
draw bar 120, pin 140 will ride within horizontal slot portion 138a as 
5 shown in Fig. 3B. 

Assuming that lock 14 is connected as part of system 10 as 
shown in Fig. 1, another condition must be met in order to retract draw bar 
120 and, therefore, dead bolt 24. In this regard, as shown in Figs. 3A and 
3B, another test lever 1 52 is provided with an end 1 54 received for 

10 movement within a slot 156 of draw bar 120. As also shown in Fig. 3A, 
lock 14 includes a lock bolt 158 shown extended from a lock casing 160 
mounted within housing 32. Lock bolt 158 is in a locked condition and, 
again, casing 1 60 preferably has a standard footprint such that the 
extended lock bolt 158 occupies a predetermined space. Test lever 152 is 

1 5 connected by a pivot 1 62 to housing 32 and includes a flange or tab portion 
164 which normally rests on top of lock bolt 158. In this position, it will be 
appreciated from Fig. 3A that draw bar 120 will not be capable of moving 
to the left to retract dead bolt 24 due to the presence of end 1 54 and the 
inability of test lever 1 52 to pivot downwardly due to the obstruction by 

20 lock bolt 158. If, on the other hand, lock bolt 158 is in an unlocked 

condition, and either not present beneath tab portion 164 as shown in Fig. 
3B or capable of being moved inwardly, for example, as various swing bolts 
may be designed to operate, test lever 1 52 will pivot downwardly and end 
1 54 will be received within slot 1 56 as draw bar 1 20 is moved to the left. 
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Specifically, as handle 18 (Fig. 1) is turned, cam 130 will move draw bar 
1 20 to the left and cam surface 1 56a will force end 1 54 of lever 152 into 
slot 156. Tab portion 164 includes a lower edge 164a which engages lock 
bolt 1 58 if bolt 1 58 is extended from casing 1 60. If bolt 1 58 is in a locked 
5 condition, this will prevent retraction of draw bar 1 20. Test lever 1 52 will 
be moved upwardly or in a counterclockwise direction by the engagement 
of cam surface 1 56b with lever end 1 54 as draw bar 1 20 moves back to 
the right. 

Now referring to Fig. 1 in conjunction with Figs. 3A and 3B, 
1 0 access control 20 may provide another lock condition that must be met in 
lock system 1 0 before retraction of draw bar 1 20 and dead bolt 24 can 
take place by turning door handle 18. Access control 20 is shown as a 
card reading device, however, this card reading device may be many 
different devices designed to provide various levels of security by requiring 
15 various input information. For example, card reading device 20 may be 
substituted simply with one or more push buttons or switches, retinal 
scans, fingerprint identifiers, voice identifiers, etc. In the preferred 
embodiment, it may be useful to maintain locks 1 4 and 1 6 in an unlocked 
condition at times of high traffic through door 12. This would simply 
20 require employees or other users of door 1 2 to use access control device 20 
to allow entry through door 12. On the other hand, it may be useful to only 
maintain high security lock 14 in an unlocked condition during such times 
and require users of door 1 2 to input in the correct combination to open 
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lock 1 6 and also to properly activate access control device 20 to open door 
12 with handle 18. 

Internal Acc ss C ntr I 

As best shown in Figs. 7 and 8, access control device 20 can 
5 specifically operate a solenoid 1 66 which, in the preferred embodiment, 
may be contained within housing 30. Solenoid 1 66 is preferably 
electromagnetically operated and includes a movable reciprocating member 
or piston 168 which is normally in the extended position shown in Fig. 7. 
Solenoid 166 and piston 168 are contained within a support 170. With 

10 piston 168 in the extended position shown in Fig. 7, it is supported by a 

recessed surface 1 70a. In this way piston 1 68 is prevented from receiving 
excessive side load from portion 1 72a of test lever 1 72, as will be 
described. Test lever 172 is connected to support 170 at a central pivot 
174 and is biased in a counterclockwise direction by a spring 176. Another 

1 5 portion 1 72b of test lever 1 72 interacts with an edge 1 78 of draw bar 1 20. 
Specifically, edge 178 engages a cam surface 179 on portion 172b when 
draw bar 1 20 is retracted by cam 1 30. With piston 1 68 in its normally 
extended position as shown in Fig. 7, rotation of test lever 172 in a 
clockwise direction will be blocked and, therefore, draw bar 1 20 will not be 

20 capable of retraction. However, as shown in Fig. 8, when access control 
device 20 is properly activated, as by sliding an appropriate card through 
the card reading slot thereof (Fig. 1), solenoid 166 will be actuated to 
retract piston 1 68. This will allow draw bar 1 20 to move to the left as test 
lever 172 rotates in a clockwise direction against the bias of spring 176 and 



-21- 



through the interaction of edge 178 with cam surface 179. Ther fore, in 
this case, assuming all other lock conditions are met as described herein, 
draw bar 1 20 may be retracted by rotating door handle 1 8 to thereby 
retract dead bolt 24 (Fig. 1). 
5 Dead Bolt Hold Back Mechanism 

Lock system 10 further includes a dead bolt hold back feature 
as best shown in Figs. 3A-B and 6. This feature is designed to hold dead 
bolt 24 in a retracted position while door 1 2 is open and is operated by 
trigger 28 as generally mentioned above. More specifically, trigger member 

10 28 is an elongate member which extends from housing 30 into bail 26 at 
one end and is biased by a compression spring 180 at the opposite end. 
Spring 180 is restrained by a stationary stop 182 associated with housing 
30 and within a blind hole 184 contained in trigger member 28. A pivoting 
hold back element 1 86 is connected by a pivot 1 88 to a suitable portion of 

1 5 housing 30, for example, and includes a cam surface 190 which engages a 
cam surface 1 92 on trigger member 28. This holds trigger member 28 in 
an inward position against the bias of spring 180, as shown in Fig. 3A, 
with dead bolt 24 extended. However, when dead bolt 24 is retracted, as 
described above and shown in Fig. 3B, hold back element 186 will be 

20 forced to pivot upwardly through the interaction of cam surfaces 1 90, 1 92 
and the force of spring 1 80 as another cam surface 1 94 contained on the 
undersurface of dead bolt 24 reaches an upper cam surface 1 96 of pivotal 
hold back element 186. 
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As further shown in Fig. 3B, hold back element 186 will be 
held firmly between dead bolt 24 and an upper surface of trigger member 
28 with cam surfaces 1 94, 1 96 interacting to retain dead bolt 24 in the 
retracted position against the bias of spring 122. In this position, trigger 
element 28 partially extends into bail 26. When door 1 2 is closed and a 
strike plate 198 enters bail 26, as shown in Fig. 4A, an exposed cam 
surface 28a of trigger member 28 will be engaged by strike plate 1 98. This 
will push trigger member 28 to the left, as viewed in Fig. 3A and cause 
hold back element 1 86 to drop into recess 200. At the same time, dead 
bolt 24 will extend through strike plate 198 and into space 26a. Trigger 
member 28 will again be held in its retracted position until dead bolt 24 is 
retracted again. 

External Access Control 

Figs. 9A and 9B illustrate an optional access control device 
210 shown affixed to housing 30 in place of housing 32 (Fig. 1). While 
many configurations are possible, it will be understood that access control 
210 may serve as a replacement for security lock 14, while retaining 
security lock 16 and optionally retaining internal access control 20. 
Alternatively, high security lock 14 may be substituted for lower security 
lock 1 6 so that lock system 1 0 still has both a high security and a lower 
security locking or access control device, for purposes as generally 
described above. Of course, many other configurations are also within the 
scope of this invention. 
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Specifically referring to Fig. 9A, access control device 210 is 
shown in a locked condition, with the same general result as described 
above with respect to security lock 14 as shown in Fig. 3A. Fig. 9A 
illustrates access control device 210 having a lid 212 fastened to a housing 
5 213 by fasteners 214, and partially broken away to show internal working 
components of device 210. Device 210 more specifically includes a test 
lever 216 having an end or portion 218 and pivoting about a pivot 220 
within housing 213. Test lever 216 further includes a tab portion 222 with 
a lower edge 222a. Test lever 216 is further affixed within housing 213 by 

10 a spring 224 having a portion retained within a slot 226. An 

electromagnetically operated solenoid 230 having a reciprocating member 
232 is further mounted within housing 213 and connected to an 
appropriate control by wiring 234. As will be understood from a review of 
Fig. 9A, reciprocating member 232 of solenoid 230 is normally maintained 

15 in an extended position in engagement with edge 222a to block downward 
movement of tab portion 222 and therefore also block downward pivoting 
motion of test lever portion 222 about pivot 220. Therefore, in the 
normally locked position shown, test lever portion 218 will prevent 
retraction of draw bar 120 to the left, as viewed in Fig. 9A, through the 

20 engagement of test lever portion 218 with wall 1 56a of slot 1 56 in draw 
bar 120. 

When reciprocating member 232 of solenoid 230 is retracted, 
as shown in Fig. 9B, downward pivoting motion of test lever 216 will be 
allowed against the bias of spring 224. Solenoid 230 may be actuated, for 
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example, by a card reading device, such as the type shown in Fig. 1 for 
access control 20, or by other appropriate controls such as a retinal scan, 
fingerprint identifier, voice identifier, a push button or series of push 
buttons. Once solenoid 230 is actuated with appropriate input information, 
draw bar 1 20 may be retracted, assuming any other security locks 
associated with system 1 0 are also in unlocked conditions, and test lever 
216 will pivot or rotate clockwise as shown in Fig. 9B so that test lever 
portion or end 218 is received within slot 156 as draw bar 120 moves to 
the left. Solenoid 230 may be controlled to deactivate, and therefore 
extend reciprocating member 232, after a predetermined amount of time. 
Thus, when draw bar 1 20 is again moved to the right to extend dead bolt 
24 (Fig. 3B), test lever 216 will rotate counterclockwise under the influence 
of spring 224. Access control device 210 will then be again retained in its 
normally locked condition as shown in Fig. 9A. 
Torque Override Clutch Mechanism 

Turning now to Figs. 10 and 1 1, a handle actuating assembly 
250 is provided for allowing a user to open door 12 by rotating handle 18 in 
either a clockwise or counterclockwise direction to retract dead bolt 24 
when all other lock conditions have been met. Essentially, rotation of 
handle 18 is ultimately transferred to cam 130 to operate draw bar 120 as 
previously described. As shown in Fig. 10, handle actuating assembly 250 
includes a front cover 252 having fastening posts 254 that may receive 
fasteners (not shown) extending through door 12 (Fig. 1). A rear plate 256 
is preferably used to retain the various components of actuating assembly 
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250 within cover 252. These components mainly comprise a gear train 
258 including an input gear 260 operatively connected to door handle 18 
and engaging an idler gear 262 which, in turn, engages an output gear 264. 
A shaft 266 extends from input gear 260 and includes a keyway used with 
5 a key (not shown) to connected input gear 260 for rotation with a hollow 
portion 270 of door handle 18. A coil spring 272 is retained about a 
support member 274 and includes two ends 276, 278 which are retained 
on either side of a tab 280 connected with input gear 260. 

As best shown in Fig. 1 1 , spring ends 276, 278 are disposed 

10 on respective sides of a stationary stop member 282 provided within cover 
252. Thus, it will be appreciated that door handle 18 is spring biased into a 
neutral position and, when rotated in opposite directions, one or the other 
of spring ends 276, 278 will move with tab 280 and input gear 260 while 
the other spring end will be retained in place by stop member 282. 

1 5 Rotation of handle 1 8 may take place until tab 280 hits either of two stops 
283a, 283b in housing 250. When door handle 18 is released, spring 272 
will bias input gear 260 and, specifically, tab 280 to the neutral position 
shown in Fig. 11. In addition to the rotational support member 268, similar 
support members 284, 286 are respectively provided in cover 252 for idler 

20 gear 262 and output gear 264. Each of these gears 262, 264 includes a 
tubular extension (not shown) received by supports 284, 286. Likewise, 
cover 256 includes rotational support members 288, 290, 292 for 
respective mounting portions 294, 296, 298 of gears 260, 262, 264 to 
allow rotation thereof. 



-26- 



Turning now more specifically to Figs. 4A and 4C, taken 
generally in conjunction with Fig. 10, a torque override clutch assembly 300 
is provided to ensure that if lock system 10 is in a locked condition, an 
excessive amount of torque may not be applied to door handle 1 8. This 
5 serves to protect the various inner working components of system 10. 
Specifically; as shown in Fig. 4A, torque override clutch assembly 300 
includes a movable torque sensor 302 contained for rotational movement 
with splined shaft 1 28 and translational movement along splined shaft 1 28 
within a cylindrical housing member 304. Torque sensor 302 includes a 

1 0 plurality of teeth or cam elements 306 that engage corresponding teeth or 
cam elements 308 disposed on a tubular mounting portion 310 of cam 130. 
A retaining ring 312 retained in a groove 314 is used to retain tubular 
mounting portion 310 and cam 130 in the position shown in Fig. 4A. A 
retaining clip 316 attaches cam 130 and its mounting portion 310 to shaft 

1 5 1 28. A pair of annular compression spring plates 318, 320 are disposed 
about shaft 128 and retained between a pair of washers 322, 324. Other 
spring arrangements may be used as well. One retaining ring 326 is 
connected around shaft 1 28 and one retaining ring 328 is connected to the 
interior of housing 304 to retain washer 324 in place. Housing 304 is 

20 mounted to housing 30 by a mounting sleeve 330 connected thereto and 
secured to housing 30 by a retaining ring 332. 

From a review of Fig. 4A, it will be appreciated that if lock 
system 1 0 is in a locked condition, such as by any of locks 14, 1 6 or 20 
(Fig. 1) not being properly accessed or unlocked, cam 130 will not be 
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capable of rotating completely to retract draw bar 120 as shown in Fig. 3B. 
Instead, cam 130 will be stopped by draw bar 120 and clutch assembly 
300 will operate. Specifically, referring to Fig. 4C, torque sensor 302 will 
be rotated by shaft 1 28 and teeth 306 will bear against teeth 308 until 
5 sufficient torque causes teeth 306 to ride upwardly, as viewed in Fig. 4C, 
with respect to teeth 308. In this regard, torque sensor 302 will translate 
upwardly against the bias provided by springs 318, 320 and, in this 
manner, shaft 128 and therefore door handle 18 will slip until tab 280 
reaches stop 283a or 283b (Figs. 10 and 1 1) and no further force will be 

10 transferred between cam 130 and draw bar 120. 
Inside Escape Lever 

Turning now to Figs. 12 and 13, escape lever 34 operates to 
retract dead bolt 24 regardless of the locked or unlocked condition of any 
other feature in lock system 10 except the relock feature discussed below. 

1 5 The main component actuated by lever 34 is a roller arm 350 actuated by a 
pair of cam members 352, 354 affixed on opposite side members of escape 
lever 34. Cam members 352, 354 include respective concave surfaces 
360, 362 that engage respective rollers 364, 366 of roller arm 350. An 
extension 368 of roller arm 350 includes a recessed portion 370 at one end 

20 which engages dead bolt actuating member 70, and specifically arm 74 

thereof, as shown best in Fig. 12. As will further be appreciated from Figs. 
6,12 and 1 3, lower convex surfaces 372, 374 are respectively received 
within concave mounting portions 376 contained within housing 30. 
Therefore, it will be appreciated that escape lever 34 may be either pushed 
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or pulled with respect to housing 30 and convex surfaces 372, 374 will 
rotate or pivot within concave mounting portions 376. As further shown in 
Fig. 12, rollers 364, 366 will ride along concave surfaces 360, 362 of cam 
members 352, 354. Fig. 12 shows one extreme position for escape lever 
5 34 in solid lines and the other extreme position in phantom. The normal 
neutral position is located centrally between these extremes. The position 
of rollers 364, 366 and, therefore, the pivoted location of roller arm 350 is 
the same in either actuated position of lever 34. As shown in Fig. 1 2, in 
these positions of lever 34, roller arm 350 has rotated and moved generally 

10 in the direction of arrow 378 such that extension 368 pushes against arm 
74 of actuator member 70 generally in the same direction to retract dead 
bolt 24 in the direction shown by arrow 380. Once retracted, dead bolt 24 
will be retained in this position by pivoting hold back element 186 as 
described above with reference to Fig. 3B. 

15 As will also be appreciated from a review of Figs. 13 and 15, a 

coil spring member 382 is mounted to cap 55 in notches 384, 385 and 
includes ends 386, 388 that extend over roller journals 364, 366 to retain 
these rollers against concave surfaces 360, 362. Spring element 382 
thereby also forces escape lever 34 to be retained in the described neutral 

20 position between the two positions shown in Fig. 12 with rollers 364, 366 
being retained at a central point on each of the concave surfaces 360, 362. 
Recesses 387 are provided on cap 55 for receiving roller arm 350 when 
assembled and holding arm 350 to rotate against the upper ends of posts 
117, 118. 
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Night Latch/Lock Down Mechanism 

As briefly mentioned with respect to Fig. 2, a night latch or 
lock down assembly 54 is also provided for allowing lock system 1 0 to be 
disabled with respect to use by operators situated outside door 1 2 (see 
5 Figs. 1 and 2). As will be understood from the foregoing description taken 
in conjunction with the description of the operation of escape lever 34, 
escape lever 34 may still be used from within the secured area to retract 
dead bolt 24. As shown in Fig. 14, the more specific purpose of night latch 
or lock down assembly 54 is to completely disengage or isolate dead bolt 

10 actuating member 70 from draw bar 120 (Fig. 1), to be described below. 

Referring more specifically to Fig. 14, night latch or lock down 
assembly 54 is shown in an actuated or enabled condition which 
disengages arm 72 of dead bolt actuating member 70 from slot 1 36 
contained in draw bar 1 20. Therefore, it will be understood that any 

1 5 movement of draw bar 1 20 to the left, as viewed in Fig. 14, will not act to 
retract actuating member 70 and, therefore, will not act to retract dead bolt 
24. Referring to Figs. 14 and 15, turning key cylinder 56 through the use 
of an appropriate key inserted into slot 56a (Fig. 2) will rotate an eccentric 
pin 400 contained within a slot 402. It will be appreciated that the key and 

20 key cylinder may be replaced by other actuating structure such as a 

rotatable knob. As best shown in Figs. 15 and 16, slot 402 is contained 
within a surface of a slidable cam member 404 having a cam surface 406 
on a side opposite to slot 402. Cam surface 406 engages the forward end 
76 of dead bolt actuating member 70. In the normal, non-enabled condition 
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of night latch or lock down assembly 54, end 76 of dead bolt actuating 
member 70 will engage surface portion 408 as best shown in Fig. 4A such 
that dead bolt actuating member 70 is in the normal operating position 
shown. However, when key cylinder 56 is rotated 180°, as shown in 
5 Figs. 14 and 15, end 76 will be forced down ramp surface 410 under the 
bias of spring 90 until it bears against cam surface portion 41 2. As also 
best shown in Fig. 15, cam member 404 slides along a support rail 414 
which is fastened to housing 30 by fasteners 416, 418. 
Lock Override Mechanism 

10 As mentioned above, an optional lock override mechanism 22 

may be provided on the outside of door 12 as shown in Figs. 1 and 4A. 
This override 22 allows the other locks or access devices, such as locks 14 
and 1 6 and access control 20 to be bypassed with a suitable key inserted 
into a key slot 430 and rotated to turn a key cylinder 432. 

1 5 Referring generally to Fig. 1 3, key cylinder 432 includes a 

pinion gear 434 connected to the inner end for engaging a rack 436 of a 
dead bolt retraction member 438. Dead bolt retraction member 438 has a 
flange 440 with a slot 442 which receives an end portion 444 of draw bar 
1 20 for sliding movement during operation of either draw bar 1 20 or dead 

20 bolt retraction member 438. 

Referring more specifically to Figs. 16 and 17, Fig. 16 
illustrates lock system 10 with dead bolt 24 in an extended, locked 
condition within bail 26. In this condition, flange 440 of dead bolt 
retraction member 438 is disposed adjacent arm 72 of dead bolt actuating 
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member 70. When key cylinder 432 is rotated approximately 60°, pinion 
434 will engage rack 436 and move dead bolt retraction member 438 to 
the left, as viewed in Fig. 17. Thus, flange 440 will pull dead bolt actuating 
member 70 to the left against the bias of spring 90 and retract dead bolt 
5 24. Rotation of the key cylinder 432 in the opposite direction will allow 
dead bolt 24 to extend to the position shown in Fig. 16 under the bias of 
spring 90. This assumes that trigger member 28 has been actuated to 
deactivate the dead bolt hold back mechanism as described above. 
Covers Locked on by Combination 

10 Covers 42, 46 associated with housings 30, 32 (Fig. 2) and 

cover 212 associated with housing 213 (Figs. 9A-9B) include locking 
features which help prevent removal of the covers, even when the 
appropriate fasteners are removed, unless the lock system 10 is in a 
completely unlocked condition with draw bar 120 in a retracted position. 

1 5 Thus, in the preferred embodiment an operator must place each security 
lock 14, 16 as well as access control 20 in an unlocked or properly 
accessed condition, and turn handle 1 8 to retract draw bar 1 20, in order for 
covers 42, 46, 212 to be removed from respective housings 30, 32, 213. 
As shown best in Fig. 1 3, for example, cover 42 includes a pair of legs 

20 450, 452 having bends 454, 456 with notches 458, 460. As shown in 

Fig. 3A, housing 30 includes a pair of spring loaded levers 462, 464 which 
rotate about respective pivots 466, 468. Levers 462, 464 are respectively 
biased counterclockwise and clockwise by springs 470, 472 such that 
respective portions 474, 476 are biased outwardly against leg portions 
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454, 456. As appreciated from Fig. 7, if cover 42 is lifted from housing 
30, lever 462 will move under the bias of spring 470 outwardly such that 
notch 458 is engaged by portion 474 to prevent further lifting of cover 42 
from housing 30. Although only one lever 462 is shown in Fig. 7, it will be 
5 appreciated that the operation of lever 464 is the same. However, as 
shown in Fig. 3B, if draw bar 120 is retracted to the left, movement of 
levers 462, 464 in respective counterclockwise and clockwise directions 
will be prevented by draw bar portions 1 20a, 1 20b. Thus, cover 42 and 
legs 450, 452 may be lifted from housing 30 without obstruction. 

10 The lock for normally retaining cover 46 of housing 32 in place 

is best described with respect to Figs. 3A and 3B taken in conjunction with 
Fig. 18. Specifically, as shown in Fig. 3A, a lever 480 is mounted by a 
central pivot 482 within housing 32. Lever 480 includes an end 484 
normally contained partially in a slot 486 within test lever 152. Thus, it will 

15 be appreciated that in this position, with test lever 1 52 retained in the 

position shown due to the extension of lock bolt 158, no rotation of lever 
480 is possible. In this position respective portions 488, 490 of lever 480 
are contained in notches 492, 494 in respective legs 496, 498 of cover 46, 
as illustrated by Fig. 18. However, when lock bolt 158 is retracted and test 

20 lever 152 is rotated clockwise by draw bar 120, as shown in Fig. 3B, test 

lever 152 will rotate lever 480 clockwise through the interaction of end 484 
and test lever slot 486. This will disengage lever portions 488, 490 from 
notches 492, 494 of legs 496, 498 and allow removal of cover 46. 
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Referring now to Figs. 9A and 9B, cover 212 of access control 
housing 213 also includes a pair of legs 500, 502 similar to legs 496, 498 
of cover 46. Legs 500, 502 include notches 504, 506 which are engaged 
by test lever 216 when access control 210 is in a locked condition as 
5 shown in Fig. 9A. This prevents cover 212 from being lifted off of housing 
213. However, when draw bar 120 is retracted as shown in Fig. 9B, test 
lever 21 6 will rotate clockwise to the position shown and will thereby 
disengage notches 504, 506 to allow cover 212 to be lifted from housing 
213. 

1 0 Relock Mechanisms 

Housings 30, 32, 213 each also include a relock feature which 
ensures that draw bar 1 20 cannot be retracted if any of the covers 42, 46, 
212 have been removed. This further assists in preventing unauthorized 
entry past lock system 10. Referring to Figs. 3A-B and 19-21, levers 462, 

1 5 464 further function as relock levers and, as shown in Fig. 20, if cover 42 
is removed, legs 450, 452 will no longer prevent levers 462, 464 from 
respectively rotating in counterclockwise and clockwise directions. Figs. 
19-21 specifically show the operation of relock lever 462, however, it will 
be understood that the operation of lever 464 is the same. As shown in 

20 Fig. 20, when cover 42 is removed, relock lever 462 will rotate under the 
bias of spring 470 to the position shown with portion 510 bearing against 
an inside wall 512 of housing 30. As shown in Fig. 21, this places a stop 
portion 51 4 of lever 462 in line with a notch 51 6 of draw bar 1 20. In this 
manner, stop portion 514 will obstruct retraction or movement of draw bar 
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1 20 to the left as shown in Figs. 20 and 21 . As further shown in Fig. 21 , 
portion 510 of lever 462 includes a pair of arms 518, 520. Arm 518 is 
received within a notch of arm 356 associated with escape lever 34. Arm 
520 is disposed adjacent an edge of side arm 356. In this manner, when 
5 lever 462 is biased against inside wall 512 of housing 30 as shown, 

movement of escape lever 34 in an amount sufficient to retract dead bolt 
24 as described above is prevented. Portions of housing 30 may be 
disposed adjacent arms 518, 520 to accept excessive force applied to lever 
34 in this relocked condition. 

1 0 The relock device which is actuated by cover 46 associated 

with housing 32 is best described with reference to Figs. 3A and 3B taken 
in conjunction with Fig. 22. In this regard, a relock device 530 is shown 
and, as best illustrated in Fig. 22, comprises an L-shaped pin 532 mounted 
for reciprocating movement within a support 534. An end 536 of pin 532 

1 5 is biased against cover 46 by a compression coil spring 538. It will be 
appreciated that when cover 46 is removed, L-shaped pin 532 will be 
biased to the left, as viewed in Fig. 22, such that leg portion 540 of pin 
532 will be in the same plane as test lever 1 52. As appreciated from a 
review of Fig. 3A, this leg portion 540 will therefore engage a lower edge 

20 of test lever 1 52 to prevent the unlocking, clockwise rotation thereof as 

previously described. In other words, draw bar 120 will not be capable of 
retracting to the left as shown in Fig. 3B due to the engagement of leg 
portion 540 with edge 542 of test lever 152. 
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Referring briefly to Figs. 9A and 9B, the relock feature 
associated with cov r 212 of external access control 210 is very similar to 
that described above with respect to housing 32. In this regard, a relock 
device 550 is provided with the same configuration as relock device 530. 
5 In the case of relock device 550, a spring loaded L-shaped pin 552 includes 
a leg portion 554 that will engage a lower edge 556 of test lever 21 6 if 
cover 212 is removed and access control 210 is in an unlocked condition as 
shown in Fig. 9A. This will prevent clockwise rotation of test lever 216 
when a user attempts to retract draw bar 1 20 to the left. As shown in Fig. 

10 9B, when cover 212 is in place, leg portion 254 is normally disposed on 
one side of test lever 216 and therefore does not provide any obstruction. 
Lock Monitoring Switches 

Referring briefly again to Fig. 3 A, various electrical sensing 
devices may be used in carrying out the concepts of the present invention. 

1 5 For example, a microswitch 560 having a movable arm 562 is mounted 
within housing 30 such that arm 562 will be engaged by lock bolt 144 
upon extension thereof. Another microswitch 564 is mounted within 
housing 32 and is actuated when lock bolt 1 58 extends and actuates a 
switch arm 566. Finally, another microswitch 568 may also be mounted 

20 within housing 30 such that an actuating arm 570 thereof is actuated by 
trigger member 28 when trigger member 28 is forced inwardly by door 
strike 198 (Fig. 4A). Microswitches 560, 564, 568, as well as additional 
switches or sensing devices, may be used to indicate the respective system 
conditions associated therewith on a suitable control panel. Switches 560, 
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564, 568 may be wired in series to indicate an overall locked or unlocked 
condition of system 10. Instead, they may be wired to separate indicators, 
such as lights, to indicate the separate conditions of locks 14 and 16 or 
trigger member 28. Trigger member 28 is specifically monitored to indicate 
5 an open or closed condition of door 12 (Fig. 1). 

Additional switches or sensing devices may be associated with 
the internal access control device 20 or external access control device 210, 
or these devices may be monitored based on the signals provided by the 
respective solenoids 166, 230 associated therewith (see Figs. 7 and 9A). 

10 Electrical sensing devices, such as switches 560, 564, 568 may also be 

used for audit or tracking purposes, and the same general functions may be 
supplied by the card reading device associated with access control 20 (Fig. 
1). Finally, as mentioned above, electrical sensing devices, such as 
switches, may be situated as exemplified by switch 564 such that the 

1 5 actuating arm thereof acts as a test member to test the condition of a 

security lock associated with lock system 10. Such a switch or sensing 
device could then activate a suitable electromagnetic device, such as a 
solenoid, to render the dead bolt retracting structure associated with 
system 10 either operative or inoperative by door handle 18 (Fig. 1) as 

20 generally described in accordance with the invention. 

Figs. 23A and 23B illustrate a view similar to Fig. 14 (without 
illustrating the actuation of the night latch or lock down feature), but 
modified to include an impact resistance feature. Without this feature, it 
may be possible in certain instances to impact the front side or rear side of 
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the lock or the door associated with the lock thereby causing the escape 
lever or handle to actuate under its own weight, and due to inertia. This 
inertial movement of the escape lever can then cause retraction of the dead 
bolt 24 in some cases. In Figs. 23A and 23B, like reference numerals are 
5 used to describe like components with the previously described 

embodiments and, therefore, additional description of these components 
and their operation is not necessary. Reference numerals having prime 
marks (') have corresponding structure in the previously described 
embodiments, but are slightly modified in the embodiment shown in Figs. 
10 23A and 23B to accommodate the impact resistance feature as discussed 
below. 

More specifically, a pivoting inertia bar 600 is connected for 
rotation about a pivot 602 and includes a lower flange portion 604 which 
rests against a flat leaf spring 606. The opposite end of inertia bar 600 

15 includes first and second spaced apart stop members 608, 610. Roller arm 
350' has been modified, as compared to the previous embodiments, in that 
its extension 368' includes a slot which carries a cam element 612 having a 
cam surface 612a. Cam surface 612a is configured to engage either cam 
surface 608a of stop member 608 or cam surface 610a of stop member 

20 610 depending on whether inertia bar 600 rotates clockwise (as shown in 
phantom lines in Fig. 23B) or counterclockwise (as shown in solid lines in 
Fig. 23B) which depends on whether impact has occurred from the front 
side or rear side of the lock. In the case of either type of impact, inertia bar 
600 will rotate such that cam surface 608a engages cam surface 612a or 
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cam surface 610a engages cam surface 612a. Either type of engag ment 
will momentarily prevent rotation of roller arm 350* to the left (as view in 
Figs. 23A, 23B) and thereby prevent rotation of actuating member 70. 
Without the presence of stop members 608, 610, such an impact may 
5 cause enough inertial movement of extension 368' against actuating 

member 70 to cause retraction of dead bolt 24. Inertia bar 600 is shaped 
as shown and formed of a heavy material, such as steel, so that its 
clockwise or counterclockwise rotation occurs quicker than the pivoting 
movement of roller arm 350' which may be caused by an impact. Cam 

10 surfaces 608a, 610a, 612a are chosen at respective angles of about 30° 
such that more forceful movement of roller arm 350', such as by a person 
desiring egress from a high security area secured by lock system 10' can 
still occur. In such a case, if roller arm 350' is more forcefully rotated to 
the left against member 70 by either pushing or pulling escape lever 34 

15 (Fig. 12) as previously described, then cam surface 612a will ride off of 

either cam surface 608a or cam surface 610a depending on whether inertia 
bar 600 has pivoted clockwise or counterclockwise to the engaged position 
shown in Fig. 23B. Normally, however, leaf spring 606 will cause inertia 
bar 600 to pivot such that stop members 608, 610 are positioned centrally 

20 relative to cam member 61 2 as shown in Fig. 23A. In this position, 
unrestricted movement of roller arm 350 f is allowed during normal 
operation of lock system 10'. 

While the present invention has been illustrated by a 
description of various embodiments and while these embodiments have 
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been described in considerable detail, it is not the intention of the 
Applicants to restrict or in any way limit the scope of the appended claims 
to such detail. Additional advantages and modifications will readily appear 
to those skilled in the art. For example, the various aspects and features of 
5 this invention may be used in either a combined fashion or a singular 
fashion in a lock system designed for many different application 
requirements, depending on user preferences or the needs of particular 
applications. The invention in its broader aspects is therefore not limited to 
the specific details, representative apparatus and operation of the system as 
10 shown and described. The invention itself should only be defined by the 
appended claims, wherein we claim: 
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